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The possible introduction of rejection criteria for stool cultures (3days hospitalization
and 2 specimens) were investigated in a teaching hospital in Portugal. During
12months, 854 specimens from 537 patients (37% of them adults) were observed. Sixteen
percent of inpatients had a positive stool culture (adults 9.7%, pediatric 21.7%). Eighty-
ﬁve percent had 3days of hospitalization. Application of the ‘3-day-rule’ would have
led to 12 missed cases. Only in three cases would previously proposed exceptions to the
rejection criteria have applied. A ‘5-day-rule’ and2 specimen/patients seem to be more
suitable, based on the different hospital conditions present here.
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INTRODUCTION
The application of rejection criteria to clinical spe-
cimens may result in signiﬁcant cost and time
savings [1]. Several studies have identiﬁed the
number of repeat specimens per patient and the
time of hospitalization as criteria for unnecessary
stool cultures. Amaximum of three repeat samples
per hospitalized adult patient has been recom-
mended recently [2,3]. However, other studies
concluded that two specimens, or even a single
specimen, might be sufﬁcient to detect 98–99% of
cases [4–6]. ‘Routine’ stool cultures are primarily
indicated for the detection of enteric pathogens
of community-acquired diarrhea, which starts
usually within 3 days of admission [4,7]. This
has led to the proposal of a ‘3-day-rule’ as a
rejection criterion for stool cultures from hospita-
lized patients [2,6–8]. However, exceptions were
allowed for follow-up samples, samples from
immunocompromised patients, patients whose
ﬁrst sample was culture negative and for sus-
pected nosocomial outbreaks [9]. A more recent
study identiﬁed age 65 years with pre-existing
co-morbidity, human immunodeﬁciency virus
(HIV) infection, neutropenia, suspected nosoco-
mial outbreak and suspected non-diarrheal man-
ifestations of enteric infections as exception criteria
to a strict application of the ‘3-day-rule’ [2].
These studies were performed in places with a
temperate climate and high (i.e. hygienic) living
standards. For example, in a recent publication,
only 34 cultures (1%) were reported positive
ﬁrst in adults [2]. We set out to evaluate the
possible introduction of rejection criteria in a
teaching hospital in Portugal where public health
standards (and incidence of enteric infections), as
well as ﬁnancial resources, may be different from
those encountered in the north European studies
[2,8,9].
METHODS
The study was conducted at the Santa Maria
Teaching Hospital (with 1300 beds) and included
all stool cultures requested for children and adults
from inpatients and outpatients. Specimens were
cultured on MacConkey, Salmonella–Shigella,
MacConkey–Sorbitol and Campylobacter-selec-
tive media and were examined after 24 h incuba-
tion (72 h for Campylobacter-selective media).
Tetrathionate broth was subcultured after 24 h
on MacConkey agar and examined after 24 h incu-
bation. Suspicious colonies were screened using
triple-sugar–iron agar and urea broth. Species
identiﬁcation was by standard biochemical and
serological methods. Follow-up specimens were
excluded from the analysis.
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RESULTS
During the 12-month study period 854 specimens
were received from 537 patients (pediatric patients
62.3%). Twelve stool cultures (eight positive) from
eight patients were regarded as follow-up samples
and were excluded from the analysis. The stool
culture results are presented in Table 1. Overall,
17.1% of patients had a positive stool culture (adult
patients, 9.7%; pediatric patients, 21.7%). The rate
was 16% for inpatients only (adult inpatients,
9%; pediatric inpatients, 20.6%). Salmonella spp.
accounted for 67% of episodes. Campylobacter spp.
accounted for 23%,while Shigella spp. were respon-
sible for 10% of the episodes seen (four Sh. dysen-
teriae, two Sh. ﬂexneri and three Sh. sonnei). No case
of Escherichia. coli O157-H7 was observed. No
clustering suggestive of outbreaks was noted.
Of positive stool cultures from inpatients, 81%
of all adult stool cultures (78% of ﬁrst positive stool
cultures) and 81% of all pediatric stool cultures
(87% of ﬁrst positive stool cultures) were sent
within 72 h of hospitalization (Table 2). However,
about 15–20% of stool cultures, including ﬁrst
positives, were sent after the patients had been
in hospital for more than 72 h. In contrast to this,
62.5% of negative stool cultures from adults and
38% from children were sent after 3 days of hos-
pitalization and 46% of negative stool cultures
from adults were sent after more than 5 days.
Application of the rejection criteria, 3-day-rule
and/or one specimen/patient, would have led
to a signiﬁcant number of missed cases (Table 3).
Combining a ‘5-day-rule’ and two or less speci-
mens/patient, four episodes would have been
missed for a 45% reduction in specimens. The data
were analysed, applying the published exception
criteria [2]. Three adult HIV-infected inpatients
were identiﬁed whose ﬁrst stool cultures were
positive after 4, 7 and 10 days, respectively.
Table 1 Results of stool cultures for adult and pediatric patients
Inpatients
Outpatients <72h >72 h Total
Result A P A P A P A P
Negative 37 67 62 149 198 183 297
(186)
399
(259)
Campylobacter spp. 1 6 1 12 4 9 6
(4)
27
(18)
Salmonella spp. – 18 11 46 6 19 17
(15)
83
(46)
Shigella spp. – – 2 4 – 7 2
(1)
11
(8)
Total 38 91 76 211 208 218 322
(206)
520
(311)
Numbers in brackets are the number of patients; A, adult patients; P, pediatric patients.
Table 2 Percentage of positive stool cultures and time of hospitalization in days
Day
1 2 3 4 5 >5
Adult patients
All stool cultures 67 0 14 5 0 14
First positive stool culturea 61 0 17 5 0 17
Pediatric patients
All stool cultures 45 20 16 13 2 4
First positive stool culturea 57 20 10 10 3 0
aThe first culture that led to diagnosis.
Adult patients, all stool cultures n¼ 21; first positive stool culture n¼ 18; pediatric patients, all stool cultures n¼ 97, first
positive stool culture n¼ 61.
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DISCUSSION
The positivity rate of 17.1% overall and 16% for
inpatients (adult inpatients 9%, pediatric inpati-
ents 20.6%) was much higher than those reported
in other publications, whether they investigated
adult inpatients only (0.9% in Germany; 2.6% in
North Carolina, USA), looked at pediatric in/out-
patients (9% in Canada) or included all patients
(6.1% from Switzerland) [2,5,7,9]. Also, the distri-
bution of enteropathogens is different than that
reported in other studies investigating rejection
criteria. A much higher proportion of Salmonella
spp. (almost 70% as compared with less than 50%),
fewer Campylobacter spp. and not a single case of E.
coli O157-H7 were noted [2,5,9] However, fewer
stool cultures were requested than was reported in
other studies from north Europe, when controlling
for hospital size and study period. These studies
reported 2.3, 3.5 and 1.1 samples/year/bed,
respectively, as compared with 0.6 in this study
[2,8,9].
In contrast to the results of recent studies, appli-
cation of the proposed ‘3-day-rule’ would have led
to 12 missed cases (four adults) [2,3]. Even when
applying a ‘4-day-rule’, as was proposed for
pediatric patients, ﬁve cases would still have been
missed (Table 3) [5]. On the other hand, limiting
the number of stool cultures to one sample would
have failed to detect ﬁve cases and two samples or
less would have failed to detect one case (Table 3).
A maximum of three repeat specimens, as pro-
posed recently, would have detected all cases [2,3].
However, it appears that our data are more in
keeping with other published studies, indicating
that a third specimen may add little in diagnostic
yield for a signiﬁcant associated increase in
workload [4–6].
The data were analysed to ﬁnd reasons for these
missed cases. It seems that most could be ex-
plained by weekends and holidays. Concerning
the number of specimen per patient, we found that
in three of ﬁve cases that would have been missed,
the ﬁrst specimens (or the ﬁrst two or three speci-
mens) entered the laboratory on a Friday and were
ﬁrst interpreted on a Saturday. On the other hand,
6 of 12 patients that would have been missed
because of the ‘3-day-rule’ were hospitalized
before a weekend. However, samples were only
requested after the weekend or if requested on
time, were only sent after the weekend. This delay
would have led to the application of the ‘3-day-
rule’. Obviously, reduced staff and increased
workload during weekends and holidays may
lead to laboratory, clinical and nursing inattention
or insufﬁciency. Despite the continuous efforts to
change this situation, this ‘hospital reality’ may be
signiﬁcantly different from that in the well orga-
nized, well-funded institutions that elaborated
rejection criteria, located inmore afﬂuent countries
in Europe (Germany, Switzerland, England)
[2,8,9]. Perhaps, another option could be a ‘3-work-
ing-day’ rule. However, this might often translate
into a ‘4- or 5-week-day’ rule in practice due to
weekends and holidays.
Yet another point that might have to be consid-
ered is the cultural differences that exist between
countries. It is not uncommon in Portugal for the
family members of certain patient groups to bring
all the food (including home-prepared lunches
and dinners) to their sick relatives. Hence, it might
well be possible for these patients to develop
typical ‘community-acquired’ diarrhea many days
after admission. However, no such case was noted
during the study period.
The proposed exception criteria for the ‘3-day-
rule’ were applied [2,3]. Three of the 12 missed
cases were identiﬁed as being HIV-infected adults.
Chronic courses and frequent relapses have been
reported in HIV-positive patients with diarrhea
caused by Salmonella and Campylobacter spp.
[10,11]. This may explain why ﬁrst positive stool
cultures in this group were observed after 3 days
of hospitalization [2]. However, part of this
could also be explained by the fact that the
presence of bacterial enteropathogens might
already be known when HIV-infected patients
Table 3 Application of rejection criteria, reduction of
workload and missed cases
Rejection
criteria
Reduction of
workload
Missed
cases
Days of hospitalization
3 45% A, 4; P, 8
4 34% A, 3; P, 2
5 30% A, 3
Samples/patient
1 36% A, 1; P,4
2 17% P, 1
A, adult patients; P, pediatric patients.
Reduction of workload calculated for hospitalization on
the basis of stool cultures from inpatients and for samples/
patient on the basis of all stool cultures.
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are (re)admitted; often conﬁrmed by several pre-
vious positive stool cultures. For example, one of
the missed cases with a ﬁrst positive stool culture
on day 10 (HIV1-seropositive, CD4 count<10/mL)
suffered from chronic campylobacteriosis, with
various positive stool cultures during the 6months
preceding the study period. Applying the excep-
tion rules may also reduce the economic impact of
the rejection criteria [2,3]. In our hospital it would
have reduced the calculated savings in workload
by more than 10%.
However, the proposed exception criteria were
only validated retrospectively [2]. In everyday
routine practice, these criteria depend crucially
on the awareness of the clinical staff (clinician
and/or nurses) to provide the information that
identiﬁes the patient as belonging to one of the
subgroups [3]. For example, providing only the
information ‘acute diarrhea’ in an HIV-infected
patient might lead to the automatic application
of the rejection criteria. Unfortunately, request
forms which lack or have inadequate information
are not uncommon [3]. Furthermore, in some
countries conﬁdentiality issues may conﬂict with
disclosure of the HIV-status on stool culture
request forms.
In conclusion, it seems that in our hospital a ‘5-
day-rule’ and two specimens or less/patient
would be better rejection criteria (Table 3), still
allowing an almost 50% reduction in workload.
Nonetheless, it seems prudent that institutions
conﬁrm the applicability of proposed rejection
criteria as well as exception rules according to
their speciﬁc ‘hospital-reality’.
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